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Filter unit, chemical liquid supply system, 


and chemical liquid supply method 



(57) A filter unit in which a solution storage chamber 
for storing a chemical liquid supplied from a solution tank 
and a filter material housing chamber for filtering the 
chemical liquid in the solution storage chamber by a filter 
to supply the chemical liquid to a pump are integrally 
formed is integrally arranged together with the pump. 



An exhaust path for exhausting air in a solution guide 
path for causing the solution storage chamber to com- 
municate with the solution tank and the solution storage 
chamber, and a pump inlet-side path for causing the fil- 
ter material housing chamber to communicate with the 
pump are arranged. 
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Description 

TECHNICAL HELP OF THE INVENTION 

[0001] The present invention relates to a filter unit and 
a chemical liquid supply system and a chemical liquid 
supply method which are designed to predetermined 
amounts of a chemical liquid such as a photoresist so- 
lution. 

BACKGROUND OF THE INVENTION 

[0002] Chemical liquid such as a photoresist solution, 
a spinion glass solution, a polyimide resin solution, pure 
water, an etching solution, and an organic solution are 
used in manufacturing processes in various technical 
fields including a semiconductor wafer manufacturing 
technique, a liquid crystal substrate manufacturing tech- 
nique, a magnetic disk manufacturing technique, and a 
multi-layered wiring board manufacturing technique. A 
chemical liquid supply system is used for coating with 
these chemicals. 

[0003] For example, when a photoresist solution is to 
be coated on a surface of a semiconductor wafer, a pre- 
determined amount of photoresist solution is dropped 
on the surface of the semiconductor wafer while the 
semiconductor wafer is rotated in a horizontal plane. In 
such a chemical liquid supply system, in order to deliver 
a chemical liquid such as a photoresist solution, a pump 
having a pump member formed of an elastically trans- 
formable tube or bellows as shown in Japanese Patent 
Laid-Open Publication No. 11-230048 or Japanese Pat- 
ent Laid-Open Publication No. 10-61558 is used. 
[0004] When a photoresist solution coated on a sur- 
face of a semiconductor wafer contains air bubbles or 
contaminants, a manufacturing yield of semiconductor 
integrated circuit devices decreases. For this reason, in 
a chemical liquid supply system used for a coating op- 
eration with such a photoresist solution, a filter is set to 
remove air bubbles and contaminants in the photoresist 
solution. 

[0005] The filter is arranged on the primary side or 
secondary side of a pump, the degree of purity of a 
chemical liquid such as a photoresist solution is in- 
creased such that the chemical liquid passes through 
the filter by the delivery pressure of the pump. For this 
reason, contaminants are gradually adhered to the sur- 
face of the filter to cause clogging, and filters must be 
periodically exchanged. In this case, in recent years, fil- 
ters are generally exchanged together with housings 
covering the filters. 

[0006] In order to improve productivity, it is desired 
that a photoresist solution is continuously coated on a 
semiconductor wafer. For this reason, the coating oper- 
ation must be designed to be performed when a pho- 
toresist solution stored in a solution tank is exhausted 
to exchange the solution tank for a new solution tank. 
Therefore, a buffer tank is arranged between a solution 
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tank and the pump. 

[0007] A chemical liquid flowed from the solution tank 
is filled in the buffer tank, and the pump is drawn through 
a pump inlet path connected to the bottom of the buffer 

5 tank. Therefore, when the solution tank is exchanged, 
or the solution tank is empty : the pump draws the chem- 
ical liquid in the buffer tank. For this reason, air bubbles 
cannot be prevented from being drawn into the pump. 
After completion of the exchange of solution tanks, the 

10 surface of the solution in the solution tank is pressured 
to fill the buffer bank with the chemical liquid so that air 
bubbles collected in the buffer tank are exhausted from 
an exhaust path. 

[0008] In such a chemical liquid supply system, in or- 
15 der to improve the degree of purity of the chemical liquid 
it is important that a surface with which the chemical liq- 
uid is in contact, i.e., the contact surface of the solution 
is lowered in the flow path in the device. For this pur- 
pose, it is important that the configuration of the chem- 
20 jcal liquid supply system is simplified. 

SUMMARY OF THE INVENTION 

[0009] However, in the chemical liquid supply system, 

25 since the filter is independent of the buffer tank, the flow 
path for connecting the filter and the buffer tank is re- 
quired and an exhaust path for extracting air must be 
arranged in the filter and the buffer tank, respectively. 
Therefore, it is difficult to simplify the configuration of the 

30 chemical liquid supply system. 

[0010] In addition, since the inner wall of the buffer 
tank is exposed to the air each time the solution tank is 
empty, a photoresist solution remaining on and adhered 
to the inner wall is hardened or gelled to be contami- 

35 nants, and the contaminants may be mixed with a newly 
supplied photoresist solution. These contaminants can- 
not be easily filtered by a filter. Furthermore, since the 
buffer tank is structured such that the buffer tank cannot 
be easily exchanged because of the function of the buff- 

40 er tank, it is difficult to remove the deteriorated photore- 
sist solution generated from the inner surface of the buff- 
er tank. For this reason, the yield of products is de- 
creased. 

[0011] It is an object of the present invention to coat 
^5 a chemical liquid having a high degree of purity. 

[0012] According to the present invention, there is 
provided a filter unit including a filter vessel in which a 
filter material housing chamber and a solution storage 
chamber for storing a chemical liquid are arranged, the 
50 filter material housing chamber having a bottom wall 
portion, a side wall portion, and an upper wall portion 
and having a filter material incorporated therein, a solu- 
tion inflow port arranged on the filter vessel to commu- 
nicate with the solution storage chamber; a solution out- 
55 flow port, arranged on the filter vessel, for guiding a so- 
lution filtered by the filter material, and an exhaust port, 
arranged on the filter vessel to communicate with the 
solution storage chamber, for exhausting a gas in the 
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solution storage chamber 

[0013] In the filter unit according to the present inven- 
tion, the filter vessel supports the filter material and has 
an adaptor for partitioning the filter vessel into a lower 
filter material housing chamber and an upper solution 
storage chamber, and the adaptor has a filtered solution 
guide path for guiding a filtered solution to the solution 
outflow port. 

[001 4] In the filter unit according to the present inven- 
tion, the filter vessel has a partition wall for partitioning 
the filter vessel into the solution storage chamber and 
the filter material housing chamber, and a communica- 
tion hole for causing the solution storage chamber and 
the filter material housing chamber to communicate with 
each other is formed in a lower end portion of the parti- 
tion wall. 

[0015] The filter unit according to the present inven- 
tion has an exhaust port arranged on the filter vessel to 
communicate with the filter material housing chamber. 
[0016] The filter unit according to the present inven- 
tion has solution level detection means for detecting a 
solution level of the chemical liquid in the solution stor- 
age chamber. 

[0017] According to the present invention, there is 
provided a chemical liquid supply system including a 
pump and a solution inflow port, the pump having a so- 
lution delivery port to which a solution delivery path hav- 
ing a delivery nozzle arranged thereon is connected, a 
filter vessel in which a filter housing chamber having a 
filter material incorporated therein and a solution stor- 
age chamber for storing a chemical liquid are arranged, 
a solution inflow port to which a solution guide path con- 
nected to a solution tank is connected and which is 
formed on the filter vessel to communicate with the so- 
lution storage chamber, a solution outflow port which is 
formed on the filter vessel and to which a pump inlet 
path connected to the solution inflow port is connected, 
and an exhaust port, which is formed on the filter vessel 
to communicate the solution storage chamber, for ex- 
hausting a gas in the solution storage chamber. 
[0018] In the chemical liquid supply system according 
to the present invention, the filter vessel is integrated 
with the pump. 

[001 9] In the chemical liquid supply system according 
to the present invention, a return path for connecting the 
pump to the solution storage chamber is arranged, and 
the chemical liquid and the gas in the pump can be 
moved to the solution storage chamber. 
[0020] According to the present invention, there is 
provided a chemical liquid supply system including a fil- 
ter vessel in which a filter material housing chamber 
having a filter material incorporated therein and a solu- 
tion storage chamber for storing a chemical liquid are 
arranged, a solution inflow port to which a solution guide 
path connected to a solution tank is connected and 
which is formed on the filter vessel to communicate with 
the solution storage chamber, a solution outflow port 
which is formed on the filter vessel and to which a solu- 



tion delivery path provided with the delivery nozzle is 
connected, an exhaust port, which is formed on the filter 
vessel to communicate the solution storage chamber, 
for exhausting a gas in the solution storage chamber, 
5 and pressure-sending means for pressure-sending the 
chemical liquid in the solution storage chamber to the 
delivery nozzle by pressuring the solution surface of the 
solution tank. 

[0021] In the chemical liquid supply system according 
io to the present invention , the filter vessel is detachable. 
[0022] The chemical liquid supply system according 
to the present invention further includes solution level 
detection means for detecting a solution level of the 
chemical liquid in the solution storage chamber. 
15 [0023] The chemical liquid supply system according 
to the present invention further includes solution detec- 
tion means for detecting whether or not a solution is 
present in the solution guide path. 
[0024] The chemical liquid supply system according 
20 to the present invention further includes solution detec- 
tion means for detecting whether a solution is present 
in the exhaust path connected to the exhaust port or not. 
[0025] According to the present invention, there is 
provided a chemical liquid supply method using a chem- 
25 ical liquid supply system including a pump having a so- 
lution delivery port to which a solution delivery path hav- 
ing a delivery nozzle arranged thereon is connected and 
a solution inflow port, a filter vessel in which a filter hous- 
ing chamber having a filter material incorporated therein 
30 and a solution storage chamber for storing a chemical 
liquid are arranged, a solution tank connected to the so- 
lution storage chamber through a solution guide path, 
and solution level detection means for detecting a solu- 
tion level of the chemical liquid in the solution storage 
35 chamber, including the empty detection step of detect- 
ing that the solution tank is empty when the solution level 
detection means detects that the solution level of the 
chemical liquid in the solution storage chamber is not 
higherthan a predetermined value, the filling step of set- 
40 ting the solution tank in an initial state, and the injection 
step of injecting the chemical liquid in the solution tank 
into the solution storage chamber such that the solution 
level is not lower than the predetermined value, wherein 
the chemical liquid is injected into the solution storage 
^5 chamber while a chemical liquid delivery/supply opera- 
tion from the delivery nozzle is performed by operating 
the pump. 

[0026] According to the present invention, there is 
provided a chemical liquid supply method using a chem- 

50 ical liquid supply system including a filter vessel in which 
a filter material housing chamber having a filter material 
incorporated therein and a solution storage chamber for 
storing a chemical liquid are arranged, a solution tank 
connected to the solution storage chamber through a 

55 solution guide path, pressure sending means for pres- 
sure-sending the chemical liquid in the solution storage 
chamber to the delivery nozzle by pressuring the solu- 
tion surface of the solution tank, and solution level de- 
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tection means for detecting a solution in the chemical 
liquid in the solution storage chamber, including the 
empty detection step of detecting that the chemical liq- 
uid in the solution tank is exhausted when the solution 
detection means detects that the solution is not present 5 
in the solution guide path : the filling step of setting the 
solution tank in an initial state, and the injection step of 
injecting the chemical liquid in the solution tank into the 
solution storage chamber such that the solution level of 
the chemical liquid in the solution storage chamber de- io 
tected by the solution level detection means is not lower 
than the predetermined value, wherein the chemical liq- 
uid is injected into the solution storage chamber while a 
chemical liquid delivery/supply operation from the deliv- 
ery nozzle is performed by the pressure sending means. *5 
[0027] According to the present invention, there is 
provided a chemical liquid supply method using a chem- 
ical liquid supply system including a pump having a so- 
lution delivery port to which a solution delivery path hav- 
ing a delivery nozzle arranged thereon is connected and 20 
a solution inflow port, a filter vessel in which a filter ma- 
terial housing chamber having a filter material incorpo- 
rated therein and a solution storage chamber for storing 
a chemical liquid are arranged, a solution tank connect- 
ed to the solution storage chamber through a solution 25 
guide path, solution level detection means for detecting 
a solution level of the chemical liquid in the solution stor- 
age chamber, and solution detection means for detect- 
ing the solution in the solution guide path, including the 
empty detection step of detecting that the chemical liq- 30 
uid in the solution tank is exhausted when the solution 
detection means detects that the solution is not present 
in the solution guide path, the filling step of setting the 
solution tank in an initial state, and the injection step of 
injecting the chemical liquid in the solution tank into the 35 
solution storage chamber such that the solution level of 
the chemical liquid in the solution storage chamber de- 
tected by the solution level detection means is not lower 
than the predetermined value, wherein the chemical liq- 
uid is injected into the solution storage chamber while a 40 
chemical liquid delivery/supply operation from the deliv- 
ery nozzle is performed by operating the pump. 
[0028] According to the present invention, there is 
provided a chemical liquid supply method using a chem- 
ical liquid supply system including a filter vessel in which 45 
a filter material housing chamber having a filter material 
incorporated therein and a solution storage chamberfor 
storing a chemical liquid are arranged, a solution tank 
connected to the solution storage chamber through a 
solution guide path, pressure sending means for pres- so 
sure-sending the chemical liquid in the solution storage 
chamber to the delivery nozzle by pressuring the solu- 
tion surface of the solution tank, and solution detection 
means for detecting a solution in the solution guide path, 
including the empty detection step of detecting that the 55 
chemical liquid in the solution tank is exhausted when 
the solution detection means detects that the solution is 
not present in the solution guide path, the filling step of 



setting the solution tank in an initial state., and the injec- 
tion step of injecting the chemical liquid in the solution 
tank into the solution storage chamber such that the so- 
lution level of the chemical liquid in the solution storage 
chamber detected by the solution level detection means 
is not lower than the predetermined value, wherein the 
chemical liquid is injected into the solution storage 
chamber while a chemical liquid delivery/supply opera- 
tion from the delivery nozzle is performed by the pres- 
sure sending means. 

[0029] The chemical liquid supply method according 
to the present invention further includes the exhaust 
step of exhausting a gas entering into the chemical liquid 
storage chamber in the injection step from an exhaust 
path. 

[0030] The chemical liquid supply method according 
to the present invention further includes the alarm output 
step of outputting an alarm when lowest solution level 
detection means detects that the solution level in the 
solution storage chamber is the lowest solution level. 
[0031] In the present invention, the solution storage 
chamber and the filter material housing chamber are in- 
tegrally arranged in the filter vessel, so that the number 
of contact solution surfaces can be decreased by sim- 
plifying the configuration of the chemical liquid supply 
system. For this reason, a chemical liquid having a high 
degree of purity can be coated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

Fig. 1 is a perspective view showing a chemical liq- 
uid supply system according to an embodiment of 
the present invention; 

Fig. 2 is a sectional view showing the details of the 
chemical liquid supply system shown in Fig. 1 ; 
Fig. 3 is a partially cut-away sectional view obtained 
by viewing the filter unit shown in Fig. 2 from the 
above; 

Fig. 4 is a sectional view showing the details of the 
pump shown in Fig. 2; 

Fig. 5 is a solution circuit diagram showing an out- 
line of a flow of a solution of a chemical liquid supply 
system as a comparative example; 
Fig. 6 is a sectional view showing a modification of 
the chemical liquid supply system shown in Fig. 2 
when a solution storage chamber and a filter mate- 
rial housing chamber are arranged in parallel to 
each other; 

Fig. 7 is a solution circuit diagram showing a mod- 
ification of the chemical liquid supply system shown 
in Fig. 6. 

Fig. 8 is a sectional view showing a modification of 
the filter unit shown in Fig. 2; and 
Fig. 9 is a sectional view showing the details of a 
chemical liquid supply system according to another 
embodiment of the present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] Embodiments of the present invention will be 
described below with reference to the accompanying 
drawings. 

[0034] Fig. 1 is a perspective view showing a chemical 
liquid supply system according to an embodiment of the 
present invention, and Fig. 2 is a sectional view showing 
the details of the chemical liquid supply system shown 
in Fig. 1 . Fig. 3 is a partially cut-away sectional view ob- 
tained by viewing the filter unit shown in Fig. 2 from the 
above. 

[0035] The chemical liquid supply system shown in 
Fig. 1 is used to coat a photoresist solution on a semi- 
conductor wafer. 

[0036] A chemical liquid supply system body 1 of the 
chemical liquid supply system is formed by a housing 
unit 1a for housing a pump body portion and a housing 
unit 1b for housing a pump drive portion. Fixing portions 
1d and 1e are arranged on the housing unit 1b, so that 
the chemical liquid supply system body 1 can be fixed 
to a predetermined position. 

[0037] A filter unit 4 communicating a solution tank 3 
through a solution guide path 2 having an inflow-side 
opening/closing valve V1 arranged therein is fixed to the 
housing unit 1 a. The filter unit 4 is constituted by a blan- 
ket 5 having an attaching/detaching mechanism and a 
filter vessel 6. The filter vessel 6 is detachably set in the 
chemical liquid supply system body 1 to be integrated 
with the pump. 

[0038] The filter vessel 6 is constituted by a side wall 
portion 6b which is cylindrically formed and an upper 
wall portion 6c ; and the adapter 7 is provided in that in- 
terior. The interior of the filter vessel 6 is partitioned by 
the adaptor 7 into a solution storage chamber 8 located 
at the upper portion of the filter vessel 6 and a filter ma- 
terial housing chamber 9 located at the lower portion. 
[0039] The solution storage chamber 8 communi- 
cates with the solution tank 3 through the solution guide 
path 2 connected to a solution inflow port 10 arranged 
on the upper wall portion 6c to store a photoresist solu- 
tion supplied from the solution tank 3. When the solution 
is stored in the solution storage chamber 8, another buff- 
er tank need not arranged. 

[0040] In order to filter the photoresist solution, a filter 
1 1 serving as a filter material supported by the adaptor 

7 is incorporated in the filter material housing chamber 
9 arranged in the lower portion of the solution storage 
chamber 8. The filter 1 1 is formed of hollow-fiber mem- 
branes. The photoresist solution passes through the 
hollow-fiber membranes to correct contaminants and air 
bubbles contained in the photoresist solution on the sur- 
face of the filter 1 1 . Since the solution storage chamber 

8 communicates with the filter material housing cham- 
ber 9, the filter 11 is always dipped in the photoresist 
solution when the photoresist solution is filled in the so- 
lution storage chamber 8. 
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[0041] In this manner, since the solution storage 
chamber 8 having a buffer function and the filter material 
housing chamber 9 having the filter 11 therein are inte- 
grally formed in the filter unit 4, the number of contact 
5 solution surfaces can be decreased by simplifying the 
configuration of the chemical liquid supply system, and 
a chemical liquid having a high degree of purity can be 
coated. The filter 11 is periodically exchanged. At this 
time, since the solution storage chamber 8 is exchanged 

10 together with the filter 1 1 , contamination caused by the 
photoresist solution which is adhered to the inner wall 
of the solution storage chamber 8 and hardened or 
gelled can be suppressed to a minimum level. 
[0042] In addition, an exhaust path 13 on which an 

15 exhaust opening/closing. valve V2 is arranged is con- 
nected to an exhaust port 1 2 arranged on the upper wall 
portion 6c, so that a gas in the solution storage chamber 
8 can be exhausted out of the solution storage chamber 
8. In the conventional technique, exhaust paths are ar- 

20 ranged for a buffer tank and a filter, respectively. How- 
ever, in the chemical liquid supply system according to 
the present invention, since the solution storage cham- 
ber 8 and the filter material housing chamber 9 are in- 
tegrally formed, only one exhaust path 13 may be ar- 

25 ranged. The number of contact solution surfaces can be 
decreased by simplifying the configuration of the chem- 
ical liquid supply system, and the chemical liquid supply 
system can be easily maintained. 
[0043] A filtered solution guide path 7a for causing a 

30 solution outflow port 1 4 arranged on the upper wall por- 
tion 6c and the filter material housing chamber 9 to com- 
municate with each other is arranged in the adaptor 7. 
A pump inlet-side path 15 on which a drawing-side 
opening closing valve V3 is arranged is connected to 

35 the solution outflow port 1 4. The other end of the pump 
inlet-side path 15 is connected to a solution inflow port 
16a of a pump 16. 

[0044] A solution delivery path 1 7 on which a delivery- 
side opening/closing valve V4 is arranged is connected 

^0 to a solution delivery port 1 6b of the pump 1 6 to guide 
a solution delivered from the pump 1 6 to a delivery noz- 
zle 1 8. In addition, one end of a return path 19 on which 
a return opening/closing valve V5 is arranged is con- 
nected to a solution delivery port 16c of the pump 16, 

^5 and the other end of the return path 19 is connected to 
the solution guide path 2. 

[0045] As shown in Fig. 1 , since the solution guide 
path 2, the exhaust path 13, and the solution delivery 
path 1 7 are connected to the chemical liquid supply sys- 
50 tern body 1 through attaching/detaching mechanisms in 
the housing unit 1a, these paths can be easily ex- 
changed, and the chemical liquid supply system can be 
easily maintained. 

[0046] A sensor 20 fixed to the blanket 5 and serving 
55 as a solution level detection means and a sensor 21 
fixed to the blanket 5 and serving as a lowest solution 
level detection means are arranged in the filter unit 4. 
As shown in Fig. 3, light-emitting portions and light-re- 
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ceiving portions are arranged in these sensors 20 and 
21 to surround the convex portion 6d arranged on the 
side wall portion 6b of the filter unit 4, so that transmis- 
sion or shield of light axes irradiated from the light-emit- 
ting portions is detected by the light-receiving portions 
to detect the presence/absence of the photoresist solu- 
tion. The sensor 20 is arranged at a position where the 
solution surface of the photoresist solution supplied into 
the solution storage chamber 8 is at the highest level, 
and the sensor 21 is arranged at a position where the 
solution surface of the photoresist solution supplied into 
the solution storage chamber 8 is at the lowest level. 
Therefore, the highest solution surface and the lowest 
solution surface of the photoresist solution stored in the 
solution storage chamber 8 can be detected by the sen- 
sors 20 and 21, respectively. In this embodiment, the 
sensors 20 and 21 are arranged at the positions where 
the solution surface of the photoresist solution is at the 
highest level and the lowest level. However, the present 
invention is not limited to this configuration, the sensors 
20 and 21 may be arranged at intermediate positions 
between the lowest position and the highest position. 
The sensors 20 and 21 perform detection by using trans- 
mission and shield of light. However, the present inven- 
tion is not limited to this configuration, and a sensor 
which detects the refractive index of light, a sensor 
which detects a change in capacitance, or a sensor 
which detects a change in ultrasonic wave may be used. 
Furthermore, in the embodiment, although the sensors 
20 and 21 are arranged outside the filter unit 4, the sen- 
sors 20 and 21 may be arranged in the filter unit 4. In 
this case, a detection means using a floatage may be 
used. 

[0047] A sensor 22 serving as a solution detection 
means is arranged in the exhaust path 13, so that the 
sensor 22 can detect that a photoresist solution flows 
into the exhaust path 1 3. 

[0048] Fig. 4 is a sectional view showing the details 
of the pump shown in Fig. 2. A housing 23 of the pump 
16 has a cylindrical body portion 23a having a storage 
chamber formed therein and joint portions 23b and 23c 
arranged on both the ends of the cylindrical body portion 
23a. The solution inflow port 16a to which the pump in- 
let-side path 15 is connected and the solution delivery 
port 16b to which the solution delivery path 17 is con- 
nected are arranged in the joint portion 23b, and the so- 
lution delivery port 16c to which the return path 19 is 
connected is arranged in the joint portion 23c. Between 
the joint portions 23b and 23c, a flexible tube 24 which 
is made of an elastic material and can freely expand and 
contract is located in the storage chamber in the cylin- 
drical body portion 23a and fixed in the storage cham- 
ber. The interior of the flexible tube 24 serves as a pump 
chamber 25 which expands and contracts. 
[0049] A space between the flexible tube 24 and the 
housing 23 serves as a pressure chamber 26. In this 
pressure chamber 26, a pressure medium 27 which is 
a non-compressive fluid or a fluid such as a solution is 



supplied from a supply port 28 formed in the housing 23. 
In orderto cause the flexible tube 24 to expand and con- 
tract by pressure-supplying the pressure medium 27 in- 
to the pressure chamber 26 and adsorptively exhausting 
5 the pressure medium 27, a bellows pump 29 is connect- 
ed to the supply port 28 with a flow path 30. A bellows 
33 which can freely expand or contract by a drive rod 
32 is incorporated in a pump housing 31 of the bellows 
pump 29. The drive rod 32 is reciprocated by a drive 
10 section such as an electric motor or an actuator housed 
in the housing unit 1 a to cause the pump chamber 25 of 
the flexible tube 24 to expand or contract, and the pump 
16 performs a pump operation. 

[0050] With the pump operation of the pump 1 6, the 
15 opening/closing valves V1 to V5 are opened or closed 
to open or close the flow paths, so that the chemical liq- 
uid supply system can perform chemical liquid delivery/ 
supply operation to coat a photoresist solution. As the 
opening/closing valves V1 to V5, solenoid valves oper- 
20 ated by electric signals, air operation valves operated 
by air pressures, and the like may be used. 
[0051] The operation of the chemical liquid supply 
system will be described below. 
[0052] The photoresist solution is filled in the solution 
25 tank 3 and in the solution storage chamber 8 to set an 
initial state in which the sensors 20 and 21 detect the 
photoresist solution. In this state, the inflow-side open- 
ing/closing valve V1 and the drawing-side opening/clos- 
ing valve V3 are opened : and the delivery-side opening/ 
30 closing valve V4, the return opening/closing valve V5, 
and the exhaust opening/closing valve V2 are closed to 
cause the pump 1 6 to perform a drawing operation. The 
photoresist solution stored in the solution tank 3 by the 
drawing operation of the pump 16 is supplied into the 
35 solution storage chamber 8 through the solution guide 
path 2. The photoresist solution is filtered by the filter 1 1 
and then drawn into the pump 1 6 through the pump inlet- 
side path 15. Since the solution surface of the photore- 
sist solution filled in the solution storage chamber 8 is 
40 higher than the upper surface of the filter 1 1 , the pump 
1 6 does not draw a gas. 

[0053] Upon completion of the drawing operation, the 
delivery-side opening/closing valve V4 is opened, and 
the inflow-side opening/closing valve V1, the drawing- 
's side opening/closing valve V3, the return opening/clos- 
ing valve V5, and the exhaust opening/closing valve V2 
are closed to cause the pump 16 to perform a delivery 
operation. The photoresist solution drawn into the pump 
1 6 by the delivery operation of the pump 1 6 is delivered 
so from the delivery nozzle 1 8 through the solution delivery 
path 1 7, and the photoresist solution is coated on the 
surface of a semiconductor wafer. At this time, the in- 
flow-side opening/closing valve V1 may be opened. The 
drawing operation and the delivery operation are alter- 
55 nately performed, so that the chemical liquid supply sys- 
tem can perform a chemical liquid delivery/supply oper- 
ation. 

[0054] The chemical liquid supply system can perform 
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circular filtering of the chemical liquid to increase the de- 
gree of purity of the photoresist solution. The circular 
filtering can be performed by the following manner. That 
is, after the photoresist solution is drawn into the pump 
1 6 in a drawing operation, when the inflow-side opening/ 5 
closing valve V1 and the return opening/closing valve 
V5 are opened, and when the drawing-side opening 
closing valve V3, the delivery-side opening/closing 
valve V4, and the exhaust opening/closing valve V2 are 
closed, a delivery operation of the pump 1 6 can be per- 10 
formed. When this operation is performed, a photoresist 
solution drawn into the pump 1 6 is returned to the solu- 
tion guide path 2 through the path 19, and is drawn by 
the pump 16 through the filter 11 again. Forthis reason, 
the degree of purity of the photoresist solution can be 15 
increased. The chemical liquid supply system described 
in this embodiment is designed to be able to circular fil- 
tering. However, a circuit which does not have return 
path 19 and in which the pump 16 is simply connected 
to the secondary side of the filter unit 4 may be used. 20 
[0055] When the chemical liquid delivery/supply op- 
eration is performed, the photoresist solution filled in the 
solution tank 3 is supplied to the solution storage cham- 
ber 8. Forthis reason, when the chemical liquid delivery/ 
supply operation is continuously performed, the solution 25 
tank 3 is empty, and the solution surface in the solution 
storage chamber 8 is lowered. In this state, when the 
chemical liquid delivery/supply operation is further con- 
tinuously performed ! the filter 11 is exposed from the 
photoresist solution, and the pump 1 6 draws a gas. The 30 
manufacturing yield of semiconductor integrated circuit 
devices decreases. Therefore, the photoresist solution 
must be supplied to the empty solution tank 3. 
[0056] In the chemical liquid supply system according 
to the present invention, when the solution tank 3 is 35 
empty by continuously performing the chemical liquid 
delivery/supply operation, the solution surface in the so- 
lution storage chamber 8 is lower than a predetermined 
value, and it is detected by the sensor 20 as an empty 
detection step that the solution tank 3 is empty. 40 
[0057] When it is detected that the solution tank 3 is 
empty, a filling step of filling a photoresist solution in the 
solution tank 3, and the solution tank 3 is filled up with 
a chemical liquid. In this embodiment, the solution tank 
3 is filled with the photoresist solution to return the state 45 
to the initial state. However, the solution tank 3 may be 
removed, and the solution tank 3 may be exchanged for 
a new solution tank 3 filled with a photoresist solution. 
[0058] When a filling completion signal is input upon 
completion of filling a photoresist solution, the pump 1 6 50 
uses idle time of the chemical liquid delivery/supply op- 
eration to perform a drawing operation independently of 
the original chemical liquid delivery/supply operation. 
The exhaust opening/closing valve V2 and the return 
opening/closing valve V5 are opened, the other open- 55 
ing/closing valves are closed, and a delivery operation 
is performed. When the operation is repeated, the pho- 
toresist solution is introduced into the solution storage 



chamber 8, and a gas in the solution storage chamber 
8 is exhausted from the exhaust path 13 as an exhaust 
step. When the solution level of the photoresist solution 
in the solution storage chamber 8 is a predetermined 
value or higher, and when the photoresist solution be- 
gins to be flowed from the exhaust path 13, it is recog- 
nized by the sensor 22 that the state is returned to the 
initial state, and a normal chemical liquid delivery/supply 
operation is performed. When such an injection step is 
performed, the photoresist solution can be injected into 
the solution storage chamber 8 without stopping the 
original chemical liquid delivery/supply operation. 
[0059] As another method different from the injection 
step, the following method is used. That is, a photoresist 
solution the amount of which is larger than an expected 
amount of photoresist solution to be delivered is drawn 
by the pump 16 in the drawing operation, the exhaust 
opening/closing valve V2 and the return opening/closing 
valve V5 are opened, and the other opening/closing 
valves are closed. In this state, a delivery operation is 
performed, only the photoresist solution the amount of 
which is obtained by subtracting the expected amount 
of photoresist solution to be delivered from the amount 
of photoresist solution drawn by the pump 16 is intro- 
duced to the photoresist solution storage chamber 8 
through the return path 1 9. Thereafter, the delivery-side 
opening/closing valve V4 is opened, and the inflow-side 
opening/closing valve V1, the drawing-side opening 
closing valve V3, the return opening/closing valve V5, 
and the exhaust opening/closing valve V2 are closed. 
In this state, the delivery operation of the pump 16 is 
performed, the expected amount of photoresist solution 
to be delivered is delivered from the delivery nozzle 18, 
so that the photoresist solution may be injected into the 
photoresist solution storage chamber 8 without disturb- 
ing the chemical liquid delivery/supply operation. 
[0060] These injection steps may be performed while 
the chemical liquid delivery/supply operation is inter- 
rupted. 

[0061] In this embodiment, the photoresist solution in 
the solution tank 3 is injected into the solution storage 
chamber 8 by the operation of the pump 16. However, 
the present invention is not limited to this configuration, 
so that the injection may be performed by pressuring the 
solution surface in the solution tank 3. In this case, the 
solution surface in the solution tank 3 is pressured by a 
nitrogen gas while the inflow-side opening/closing valve 
V1 and the exhaust opening/closing valve V2 are 
opened to introduced the photoresist solution into the 
solution storage chamber 8. AT the same time, the gas 
in the solution storage chamber 8 is exhausted from the 
exhaust path 13 as an exhausting step. By a method 
similar to the above method, when the solution tank 13 
is not empty and, gases contained in the photoresist so- 
lution are aggregated and stored in the solution storage 
chamber 8 or when air bubbles corrected by the filter 1 1 
are aggregated, these gases can be exhausted. 
[0062] When a filling step of filling a photoresist solu- 
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tion in the solution tank 3 is not performed, and the 
chemical liquid delivery/supply operation is continuous- 
ly performed to continuously lower the solution surface, 
the lowering the solution surface is detected by the sen- 
sor 21 . As an alarm output step, an alarm representing 
that the solution surface in the solution storage chamber 
8 is at the lowest level is output, and, at the same time, 
the chemical liquid supply system is stopped. 
[0063] In the embodiment described above, the sen- 
sor 20 arranged in the filter unit 4 is used as a detection 
step used in the empty detection step however, this is 
not limited. A sensor 34 serving as a solution detection 
means indicated by a broken line in Fig. 2 is arranged 
on the solution guide path 2, and it may be detected that 
the solution tank 3 is empty such that the sensor 34 de- 
tects the solution. Not only the configuration the sensor 
34 is integrally formed in the chemical liquid supply sys- 
tem body 1 , but also a configuration in which the sensor 
34 is located at an arbitrary position on the solution 
guide path 2 may be employed. For example, the sensor 
34 may be integrally arranged together with the solution 
tank 3 in the joint portion between the solution tank 3 
and the solution guide path 2. 

[0064] Fig. 5 is a solution circuit diagram showing an 
outline of a flow of a solution of a chemical liquid supply 
system as a comparative example. In Fig. 5 : a buffer 
tank is arranged on the primary side of a pump. 
[0065] In the chemical liquid supply system shown in 
Fig. 5, a buffer tank 35 is arranged between the pump 
16 and the solution tank 3, so that the pump 16 draws 
a solution stored in the buffer tank 35 from the bottom 
of the buffer tank 35 when the solution tanks 3 are ex- 
changed. Therefore, since a gas drawn from the solution 
guide path 2 when the solution tank 3 is empty is col- 
lected on the upper portion of the buffer tank 35, air can 
be prevented from being drawn by the pump 16. When 
the photoresist solution is put in the solution tank 3 to 
fill the solution in the solution tank 3, a nitrogen gas is 
introduced into the solution tank 3 to supply the photore- 
sist solution to the buffer tank 35, so that the gas col- 
lected on the upper portion of the buffer tank 35 is ex- 
hausted from an exhaust path 36a. 
[0066] However, the buffer tank 35 is arranged inde- 
pendently of a filter 37 arranged on the secondary side 
of the pump 16 shown in Fig. 5 or on the primary side 
of the pump 16 surrounded by a chain line in Fig. 5. 
Since exhaust paths 36a and 36b for deflation are ar- 
ranged for the buffer tank 35 and the filter 37, respec- 
tively, the flow path configuration is complicated, and a 
large number of contact solution surfaces formed. 
Therefore, it is difficult to increase the degree of purity 
of the photoresist solution. In addition, since the inner 
wall of the buffer tank 35 is exposed to air each time the 
solution tank 3 is empty, the photoresist solution ad- 
hered to and remaining on the inner wall is hardened or 
gelled to be contaminants, and the contaminants are 
mixed with a solution which is newly supplied. However, 
since the buffer tank 35 is structured such that the buffer 



tank 35 cannot be easily exchanged because of the 
function of the buffer tank 35, it is difficult to remove the 
deteriorated photoresist solution generated from the in- 
ner surface of the buffer tank 35. 
5 [0067] In contrast to this, in the chemical liquid supply 
system according to the present invention, since the so- 
lution storage chamber 8 having the buffer function and 
the filter material housing chamber 9 housing the filter 
1 1 are integrally formed, the number of contact solution 
10 surfaces can be decreased by simplifying the flow paths 
of the chemical liquid supply system, and the degree of 
purity of the photoresist can be increased. In addition, 
since the solution storage chamber 8 and the filter unit 
4 must be periodically exchanged, gelled contaminants 
15 such as a photoresist solution are not accumulated in 
the solution storage chamber 8. For this reason, the de- 
gree of purity of the photoresist solution can be in- 
creased. 

[0068] Fig. 6 shows a modification of the chemical liq- 
uid supply system shown in Fig, 1 . and is a schematic 
diagram showing a case in which a solution storage 
chamber and a filter material housing chamber are ar- 
ranged in parallel to each other. 

[0069] The chemical liquid supply system shown in 
Fig. 6 has a basic part having the same structure as that 
shown in Fig. 1. However, a solution storage chamber 
41 and a filter material housing chamber 42 are formed 
in the filter vessel 39 of the filter 38 such that the solution 
storage chamber 41 and the filter material housing 
chamber 42 are parallel partitioned by a partition wall 40. 
[0070] The solution storage chamber 41 and the filter 
material housing chamber 42 communicate with each 
other by a communication path 43 formed in the lower 
end portion of the partition wall 40. A photoresist solution 
supplied from the solution tank 3 into the solution stor- 
age chamber 41 is supplied to the filter material housing 
chamber 42 through the communication hole 43, filtered 
by a filter 1 1 , and drawn by a pump 1 6. 
[0071] As in the same case as that shown in Fig. 2, a 
sensor 20 arranged at a position where the solution sur- 
face of a photoresist solution supplied into the solution 
storage chamber 41 is at the highest level, and a sensor 
21 is arranged at a position where the solution surface 
of the photoresist solution supplied into the solution stor- 
age chamber 41 is at the lowest level. In place of these 
sensors 20 and 21 , a sensor 34 indicated by a broken 
line in Fig. 6 may be arranged on the solution guide path 
2. 

[0072] Since the communication hole 43 is formed at 
a position which is lower than the position of the sensor 
21 , even though the solution tank 3 is empty to lower 
the solution surface of the solution storage chamber 41 
at the lowest level, the filter 11 is not exposed from the 
solution. 

[0073] In the filter 38 in which the solution storage 
chamber 41 and the filter material housing chamber 42 
are arranged in parallel to each other, a gas mixed into 
the filter material housing chamber 42 cannot be ex- 
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hausted from an exhaust port 12 communicating with 
the solution storage chamber 41 . For this reason, an ex- 
haust port 44 communicates the filter material housing 
chamber 42 is formed in the upper-wall portion 39b of 
the filter vessel 39 of the filter 38 independently of the 
exhaust port 12 communicating with the solution stor- 
age chamber 41 , and a gas mixed in the filter material 
housing chamber 42 can be exhausted from the exhaust 
port 44. 

[0074] Fig. 7 is a solution circuit diagram showing a 
modification of the chemical liquid supply system shown 
in Fig. 6. In Fig. 7, same numerals are used for the com- 
ponents corresponding to those as described before. 
[0075] A solution storage chamber 41 is provided in 
a buffer tank portion 60, on which two solution inflow 
ports 10 and 10a are formed. The solution inflow port 
10 is connected to a solution guide path 2, and the so- 
lution inflow port 1 0a is with a returning path 1 9. An out- 
let of the buffer tank portion 60 communicates with an 
inlet of the filter 11 through a communication path 61, 
and an exhaust path 13 is connected to the filter 11 so 
as to exhaust gasses in the filter 11 . As the communi- 
cation path 61 , it may be formed as the communication 
path 43 defined by a partition wall 40 as shown in Fig. 
6 or any pipes may be used therefor. 
[0076] Fig. 8 is a sectional view showing a modifica- 
tion of the filter shown in Fig. 2. 
[0077] In the filter unit 4 shown in Fig. 2, the solution 
guide path 2, the exhaust path 13 : and the pump inlet- 
side path 15 respectively connected to the solution in- 
flow port 10, the exhaust port 12, and the solution out- 
flow port 14 are fixed by the blanket 5. However, in the 
filter unit 45, a solution guide path 2, an exhaust path 
13, and a pump inlet-side path 15 are connected by ta- 
pered screws formed in a solution inflow port 10, an ex- 
haust port 1 2, and a solution outflow port 1 4, respective- 
ly. In this manner, the solution guide path 2, the exhaust 
path 13, and the pump inlet-side path 15 are connected 
by the tapered screws, so that the solution can be pre- 
vented from leaking from the connection portion. 
[0078] Joint pipes are attached to these ports 10,12, 
and 14. The filter unit 4 may be connected to the solution 
tank 3 or the pump 1 6 by a pipe, and the filter unit 4 may 
be arranged independently of the chemical liquid supply 
system body 1 . 

[0079] In a filter material housing chamber 9 of the 
filter unit 45, a filter unit 46 formed of a sheet-like film is 
used. As the filter, not only a filter formed of hollow-fiber 
membranes used as the filter unit 4 shown in Fig. 2 or 
a filter formed of a sheet-like film used as the filter unit 
45 shown in Fig. 7, but also any filter which can filter a 
chemical liquid can be used. 

[0080] Fig. 9 is a sectional view showing the details 
of a chemical liquid supply system according to another 
embodiment of the present invention, and shows a case 
in which a pressure-sending means is used in place of 
a pump. 

[0081] The filter unit 4 used in the chemical liquid sup- 



ply system shown in Fig. 9 has the same structure as 
that shown in Fig. 2, and has the same function as that 
shown in Fig. 2. 

[0082] A nitrogen gas supply unit 47 serving as a pres- 
5 sure-sending means is connected to a solution tank 3 
of the chemical liquid supply system through a flow path 
48 on which an opening/closing valve V6 is arranged. 
When the opening/closing valve V6 is opened, a nitro- 
gen gas is supplied into the solution tank 3 to pressure 

10 the solution surface of a chemical liquid. In this embod- 
iment, although the nitrogen gas supply unit 47 is used 
as the pressure-sending means, the pressure-sending 
means is not limited to the nitrogen gas supply unit 47, 
and another gas may be supplied. 

15 [0083] An inflow-side opening/closing valve V1 is not 
arranged on a solution guide path 2, and a solution de- 
livery path 17 on which a delivery-side opening/closing 
valve V4 is arranged is connected to a solution outflow 
port 14 arranged in a filter vessel 6 of a filter unit 4. The 

20 other configuration has the same structure as that of the 
chemical liquid supply system shown in Fig. 2. 
[0084] With the structure, the opening/closing valve 
V6 is opened, and the solution surface in the solution 
tank 3 is pressured. In this state, when the delivery-side 

25 opening/closing valve V4 is opened at a predetermined 
timing, the chemical liquid in the solution tank 3 can be 
delivered from a delivery nozzle 1 8 through the filter unit 
4. 

[0085] The present invention is not limited to the 

30 above embodiments, and various changes of the 
present invention can be effected without departing from 
the spirit and scope of the invention, as a matter of 
course. For example, in this embodiment, though the 
pump 9 is the one having a flexible tube as disclosed in 

35 Japanese Patent Laid-Open Publication No. 
11-230048, it is not limited thereto. Namely, any pump 
such as a bellows pump as described in Japanese Pat- 
ent Laid-Open Publication No. 10-61558 may be used. 
[0086] According to the present invention, the solution 

40 storage chamber and the filter material housing cham- 
ber for housing a filter are integrally formed, the number 
of contact solution surfaces is decreased by simplifying 
the flow paths of the chemical liquid supply system, and 
a chemical liquid having a high degree of purity can be 

^5 coated. 

[0087] In the conventional chemical liquid supply sys- 
tem, the exhaust paths are arranged in the buffer tank 
and the filter, respectively. However, in the chemical liq- 
uid supply system according to the present invention, a 

so configuration using only one exhaust path can be 
achieved. For this reason, the number of contact solu- 
tion surfaces is decreased by simplifying the configura- 
tion of the chemical liquid supply system, and a chemical 
liquid having a high degree of purity can be coated. 

55 [0088] In addition, since the filter is attachably/de- 
tachably arranged, the chemical liquid supply system 
can be easily maintained. 

[0089] Furthermore, filters are periodically ex- 
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changed. However, since solution storage chambers 
are exchanged in this case, contamination caused by a 
chemical liquid which is adhered to the inner wall of the 
solution storage chamber, hardened, and gelled can be 
suppressed to the minimum level, and the degree of pu- 
rity of the chemical liquid can be increased. 
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Claims 

1 . A filter unit comprising: 

a filter vessel in which a filter material housing 
chamber and a solution storage chamber for 
storing a chemical liquid are arranged, said fil- 
ter material housing chamber having a bottom 
wall portion, a side wall portion, and an upper 
wall portion and having a filter material incor- 
porated therein: 

a solution inflow port arranged on the filter 
vessel to communicate with the solution 
storage chamber; 

a solution outflow port, arranged on the fil- 
ter vessel, for guiding a solution filtered by 
the filter material; and 
an exhaust port, arranged on the filter ves- 
sel to communicate with the solution stor- 
age chamber, for exhausting a gas in the 
solution storage chamber. 

2. A filter unit according to claim 1 , wherein the filter 
vessel supports the filter material and has an adap- 
tor for partitioning the filter vessel into a lower filter 
material housing chamber and an upper solution 
storage chamber, and the adaptor has a filtered so- 
lution guide path for guiding a filtered chemical liq- 
uid to the solution outflow port. 

3. A filter unit according to claim 1 , wherein the filter 
vessel has a partition wall for partitioning the filter 
vessel into the solution storage chamber and the 
filter material housing chamber, and a communica- 
tion hole for causing the solution storage chamber 
and the filter material housing chamber to commu- 45 
nicate with each other is formed in a lower end por- 
tion of the partition wall. 

4. A filter unit according to claim 3, further comprising 

an exhaust port arranged on the filter vessel to com- so 
municate with the filter material housing chamber. 



5. A filter unit according to claim 1 , further comprising 
solution level detection means for detecting a solu- 
tion level of the chemical liquid in the solution stor- 
age chamber. 

6. A filter unit according to claim 2, further comprising 



solution level detection means for detecting a solu- 
tion level of the chemical liquid in the solution stor- 
age chamber. 

5 7. A filter unit according to claim 3, further comprising 
solution level detection means for detecting a solu- 
tion level of the chemical liquid in the solution stor- 
age chamber. 

io 8. A filter unit according to claim 4, further comprising 
solution level detection means for detecting a solu- 
tion level of the chemical liquid in the solution stor- 
age chamber. 

'5 9. A chemical liquid supply system comprising: 
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a pump and a solution inflow port, said pump 
having a solution delivery port to which a solu- 
tion delivery path having a delivery nozzle ar- 
ranged thereon is connected; 
a filter vessel in which a filter housing chamber 
having a filter material incorporated therein and 
a solution storage chamber for storing a chem- 
ical liquid are arranged; 
a solution inflow port to which a solution guide 
path connected to a solution tank is connected 
and which is formed on the filter vessel to com- 
municate with the solution storage chamber; 
a solution outflow port which is formed on the 
filter vessel and to which a pump inlet path con- 
nected to the solution inflow port is connected; 
and 

an exhaust port, which is formed on the filter 
vessel to communicate the solution storage 
chamber, for exhausting a gas in the solution 
storage chamber. 

10. A chemical liquid supply system according to claim 
9, wherein the filter vessel is integrated with the 
pump. 

1 1 . A chemical liquid supply system according to claim 

9, wherein a return path for connecting the pump to 
the solution storage chamber, and the chemical liq- 
uid and the gas in the pump can be moved to the 
solution storage chamber. 

12. A chemical liquid supply system according to claim 

10, wherein a return path for connecting the pump 
to the solution storage chamber, and the chemical 
liquid and the gas in the pump can be moved to the 
solution storage chamber. 

13. A chemical liquid supply system comprising: 

a filter vessel in which a filter materia! housing 
chamber having a filter material incorporated 
therein, and a solution storage chamber for 
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storing a chemical liquid are arranged; 
a solution inflow port to which a solution guide 
path connected to a solution tank is connected 
and which is formed on the filter vessel to com- 
municate with the solution storage chamber; 5 
a solution outflow port which is formed on the 
filter vessel and to which a solution delivery 
path provided with the delivery nozzle is con- 
nected; 

an exhaust port, which is formed on the filter 10 
vessel to communicate the solution storage 
chamber, for exhausting a gas in the solution 
storage chamber; and 

pressure-sending means for pressure-sending 
the chemical liquid in the solution storage is 
chamber to the delivery nozzle by pressuring 
the solution surface of the solution tank. 



14. A chemical liquid supply system according to claim 
9, wherein the filter vessel is detachable. 

15. A chemical liquid supply system according to claim 
13, wherein the filter vessel is detachable. 



guide path with a solution tank which stores a 
chemical liquid therein; 

a filter having a filter inlet and a filter outlet said 
filter inlet communicating with an outlet of the 
buffer tank portion; 

a pump having a pump inlet and a pump outlet, 
said pump inlet communicating with the filter 
outlet and said pump outlet communicating with 
a delivery nozzle through a solution delivery 
path; 

a returning path provided between the pump 
outlet and the buffer tank portion to connect 
with each other, said returning path returning 
the chemical liquid delivered from the pump to 
the solution storage chamber; and 
an exhaust port, which is provided to connect 
with the buffer tank portion, for exhausting air 
in the solution storage chamber. 

23. A chemical liquid supply system according to claim 
22, further comprising an exhaust path, which is 
provided to connected with the filter, for exhausting 
gasses in the filter. 
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16. A chemical liquid supply system according to claim 
9, further comprising solution level detection means 
for detecting a solution level of the chemical liquid 
in the solution storage chamber. 

17. A chemical liquid supply system according to claim 
13, further comprising solution level detection 
means for detecting a solution level of the chemical 
liquid in the solution storage chamber. 

18. A chemical liquid supply system according to claim 
9, further comprising solution detection means for 
detecting whether or not a solution is present in the 
solution guide path. 

19. A chemical liquid supply system according to claim 
1 3, further comprising solution detection means for 
detecting whether or not a solution is present in the 
solution guide path. 

20. A chemical liquid supply system according to claim 
9, further comprising solution detection means for 
detecting whether or not a solution is present in the 
exhaust path connected to the exhaust port. 

21. A chemical liquid supply system according to claim 
13, further comprising solution detection means for 
detecting whether or not a solution is present in the 
exhaust path connected to the exhaust port. 



22. A chemical liquid supply system comprising: 55 

a buffer tank portion having a solution storage 
chamber communicated through a solution 
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24. A chemical liquid supply method using a chemical 
liquid supply system including a pump having a so- 
lution delivery port to which a solution delivery path 
having a delivery nozzle arranged thereon is con- 
nected and a solution inflow port; a filter vessel in 
which a filter housing chamber having a filter mate- 
rial incorporated therein and a solution storage 
chamber for storing a chemical liquid are arranged; 
a solution tank connected to the solution storage 
chamberthrough a solution guide path; and solution 
level detection means for detecting a solution level 
of the chemical liquid in the solution storage cham- 
ber, comprising: 

the empty detection step of detecting that the 
solution tank is empty when the solution level 
detection means detects that the solution level 
of the chemical liquid in the solution storage 
chamber is not higher than a predetermined 
value; 

the filling step of setting the solution tank in an 
initial state; and 

the injection step of injecting the chemical liquid 
in the solution tank into the solution storage 
chamber such that the solution level is not lower 
than the predetermined value, 

wherein the chemical liquid is injected into the 
solution storage chamber while a chemical liquid 
delivery/supply operation from the delivery nozzle 
is performed by operating the pump. 

25. A chemical liquid supply method using a chemical 
liquid supply system including a filter vessel in 
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which a filter material housing chamber having a fil- 
ter material incorporated therein and a solution stor- 
age chamber for storing a chemical liquid are ar- 
ranged; a solution tank connected to the solution 
storage chamber through a solution guide path; 
pressure-sending means for pressure-sending the 
chemical liquid in the solution storage chamber to 
the delivery nozzle by pressuring the solution sur- 
face of the solution tank; and solution level detec- 
tion means for detecting a solution level of the 
chemical liquid in the solution storage chamber, 
comprising: 

the empty detection step of detecting that the 
chemical liquid in the solution tank is exhausted 
when the solution detection means detects that 
the solution is not present in the solution guide 
path; 

the filling step of setting the solution tank in an 
initial state; and 

the injection step of injecting the chemical liquid 
in the solution tank into the solution storage 
chamber such that the solution level of the 
chemical liquid in the solution storage chamber 
detected by the solution level detection means 
is not lower than the predetermined value, 

wherein the chemical liquid is injected into the 
solution storage chamber while a chemical liquid 
delivery/supply operation from the delivery nozzle 
is performed by the pressure sending means. 

26. A chemical liquid supply method using a chemical 
liquid supply system including a pump having a so- 
lution delivery port to which a solution delivery path 
having a delivery nozzle arranged thereon is con- 
nected and a solution inflow port; a filter vessel in 
which a filter material housing chamber having a fil- 
ter material incorporated therein and a solution stor- 
age chamber for storing a chemical liquid are ar- 
ranged; a solution tank connected to the solution 
storage chamber through a solution guide path; so- 
lution level detection means for detecting a solution 
level of the chemical liquid in the solution storage 
chamber; and solution detection means for detect- 
ing the solution in the solution guide path, compris- 
ing: 

the empty detection step of detecting that the 
chemical liquid in the solution tank is exhausted 
when the solution detection means detects that 
the solution is not present in the solution guide 
path; 

the filling step of setting the solution tank in an 
initial state; and 

the injection step of injecting the chemical liquid 
in the solution tank into the solution storage 
chamber such that the solution level of the 
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chemical liquid in the solution storage chamber 
detected by the solution level detection means 
is not lower than the predetermined value, 

wherein the chemical liquid is injected into the 
solution storage chamber while a chemical liquid 
delivery/supply operation from the delivery nozzle 
is performed by operating the pump. 

A chemical liquid supply method using a chemical 
liquid supply system including a filter vessel in 
which a filter material housing chamber having a fil- 
ter material incorporated therein and a solution stor- 
age chamber for storing a chemical liquid are ar- 
ranged; a solution tank connected to the solution 
storage chamber through a solution guide path; 
pressure-sending means for pressure-sending the 
chemical liquid in the solution storage chamber to 
the delivery nozzle by pressuring the solution sur- 
face of the solution tank; and solution detection 
means for detecting a solution in the solution guide 
path, comprising: 

the empty detection step of detecting that the 
chemical liquid in the solution tank is exhausted 
when the solution detection means detects that 
the solution is not present in the solution guide 
path; 

the filling step of setting the solution tank in an 
initial state; and 

the injection step of injecting the chemical liquid 
in the solution tank into the solution storage 
chamber such that the solution level of the 
chemical liquid in the solution storage chamber 
detected by the solution level detection means 
is not lower than the predetermined value, 

wherein the chemical liquid is injected into the 
solution storage chamber while a chemical liquid 
delivery/supply operation from the delivery nozzle 
is performed by the pressure-sending means. 



28. A chemical liquid supply method according to claim 

24, further comprising the exhaust step of exhaust- 
45 ing a gas entering into the chemical liquid storage 

chamber in the injection step from an exhaust path. 

29. A chemical liquid supply method according to claim 

25, further comprising the exhaust step of exhaust- 
s'? ing a gas entering into the chemical liquid storage 

chamber in the injection step from an exhaust path. 

30. A chemical liquid supply method according to claim 

26, further comprising the exhaust step of exhaust- 
55 ing a gas entering into the chemical liquid storage 

chamber in the injection step from an exhaust path. 

31 . A chemical liquid supply method according to claim 
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27, further comprising the exhaust step of exhaust- 
ing a gas entering into the chemical liquid storage 
chamber in the injection step from an exhaust path. 

32. A chemical liquid supply method according to claim 5 

24, further comprising the alarm output step of out- 
putting an alarm when lowest solution level detec- 
tion means detects that the solution level in the so- 
lution storage chamber is the lowest solution level. 

10 

33. A chemical liquid supply method according to claim 

25, further comprising the alarm output step of out- 
putting an alarm when lowest solution level detec- 
tion means detects that the solution level in the so- 
lution storage chamber is the lowest solution level. 15 

34. A chemical liquid supply method according to claim 

26, further comprising the alarm output step of out- 
putting an alarm when lowest solution level detec- 
tion means detects that the solution level in the so- 20 
lution storage chamber is the lowest solution level. 

35. A chemical liquid supply method according to claim 

27, further comprising the alarm output step of out- 
putting an alarm when lowest solution level detec- 25 
tion means detects that the solution level in the so- 
lution storage chamber is the lowest solution level. 
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Fig.l 
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Fig. 5 
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Fig. 6 
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Fig. 8 
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Fig. 9 




21 



